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REMARKS 

The undersigned thanks the Examiner for the interview November 3, 2003. During the 
interview, the undersigned pointed out to the Examiner that the position now taken in the 
Advisory Action of October 1, 2003 as to what are the unexpected results of this invention is a 
flip-flop from the position taken in the Action of September 2 S 2003. Therefore, the undersigned 
told the Examiner that the Applicants have decided to either have this case reconsidered further 
in light of the attached Dieter Welter's article obtained from the Internet or file an appeal The 
Examiner suggested that the Applicants should first file this Supplemental Response before filing 
an appeal. 

Let us first look at the Examiner's position on the facts establishing unexpected results. 
On page 5 of the Action of September 2, 2003, the Examiner states: 

'Die examiner agrees that the applicant has shown that the 
corrosion resi$tance and grain size distribution of a recording 
medium as improved by the oxidising a seedlayer that is formed 
directly adjacent the substrate and below a non-oxidized 
underlayer, and thus is improved over that of the structure shown 
by Taniyama alone. [Emphasis, added.] 



Then in the Advisory Action of October 1, 2003, page 4 ? tile Examiner states: 

While the examiner agrees [that] the applicant in table 1 shows that 
the grain size of a recording medium utilizing an oxidized 
seedlayer is smaller then [sic, than] that of a medium utilizing a 
non-oxidized seedlayer, this effect is not unexpected* This is 
clearly evident from the teachings of Suzuki and Bertero .... 
[Emphasis added.] 



Clearly, the above two statements of the Examiner on issues of fact, not law, to first 
acknowledge and then refute unexpected results show that the Examiner has flip-flopped and 
lacks consistency even on issues of fact. For example, the Examiner first refers to "grain size 
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distribution" in the Action of September 2, 2003 and then to "grain size" in the Advisory Action 
of November 1, 2003. Is "grain size distribution" the same as "grain size?" Ciearly not! The 
term "grain size" refers to the mean of the size of the grains while "grain size distribution" refers 
to the ratio of sigma over mean* where sigma is the standard deviation of the grain size. 

The Applicants respectfully submits that the Action of September 2, 2003, clearly 
indicates that the Examiner correctly recognized the unexpected results of this invention, namely 
"that the corrosion resistance and grain size distribution of a recording medium is improved," 
[Emphasis added.} In fact, an important unexpected result of this invention is the change in the 
grain size distribution with and without oxidized seedlayer as shown in Table 1 of the 
specification. This table is partially reproduced below wherein the grain size distribution is 
calculated to the third decimal place. 





Grain Size Statute without 
Oxidized Seedjayer 


Grain Size Statistics with 
Oxidized Seedlayer 


Mean 


10.3 


9.7 


Standard Deviation 


2.7 


2.2 


Grain Size Distribution 
(Standard Deviation/Mean) 


2.7/10.3-0,262 = 26.2% 


2.2/9.7-0.227 = 22.7% 



The table above shows that the grain size distribution decreases from 26.2% without the 
oxidized seedlayer to 22.7% with an oxidized seedlayer, which is a difference of 3,5%. What 
does this decrease mean to a person of ordinary skill in this art? Is it significant and unexpected? 
To understand the answers to these questions, please refer to the attached Dieter Welter's article 
entitled "FUTURE MAGENTIC RECORDING MEDIA," obtained from the Internet after the 
receipt of the Advisory Action by the undersigned. 

The second paragraph of this article states: 
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On the media side, the grain size distribution needs to be trimmed 
beiow 1 0% (sigma over mean), in order to reach grain-counts as 
low as five to ten grains per bit, as required in recent Tbit/in* 
perpendicular recording models. [Note that these are theoretical 
/ models,] Current state-of-the-art sputtered media have grain size 
distribution of about 25% and it remains an open challenge 
whether the required improvements can be obtained using 
physical, thin film sputtering processes, [Citations omitted.] 

In short, the Weller article teaches that there is a gap of 15% between the grain size 
distribution of the current state-of-the-art sputtered media and that required in recent Tbit/in 2 
perpendicular recording models. This invention has successfully bridged this 15% gap by 3. 5%, 
thereby bridging the gap by about 23%, which would have been totally unexpected before this 
invention. This invention has partially solved the "open challenge" stated in the Weller article;, 
and thus has also partially solved a long-felt need. 

On page 4 of the Advisory Action of November 1, 2003 > the Examiner states that "the 
grain size of a recording medium utilizing an oxidized seedlayer is Smaller then [sic, than] that of 
a medium utilizing a non-oxidized seedlayer, this effect is not unexpected. This is clearly 
evident from the teachings of Suzuki and Bertero ... Arguably, even if Suzuki and Bertero 
disclose about reduction in grain size by the use of an oxidized seedlayer, Suzuki and Bertero 
still do not disclose that the "grain size distribution of a recording medium is improved by the 
oxidizing a seedlayer that is formed directly adjacent the substrate and below a non-oxidized 
underlayer," which the Examiner has acknowledged in the Action of September 2, 2003 as an 
unexpected result of this invention. 

In light of the above^ a Notice of Allowance is respectfully solicited. 

In the event that the transmittal letter is separated from this document and the U.S. Patent 
and Trademark Office determines that an extension and/or other relief is required,, applicants 
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petition for any required relief including extensions of time and authorize the Commissioner to 
charge the cost of such petitions and/or other fees due in connection 'with the filing of this 
document to Deposit Account No, 03-1952 referencing docket no. 146712001300 , 



Dated: November 6. 2003 By: 



Respectfully submitted* 

COPY 

Raj S. Dave, Ph.D„ JJD- 
Registration No. 42,465 

Morrison & FoersterLLP 
1650 Tysons Boulevard 
Suite 300 

McLean, Virginia 22 1 02 
Telephone: (703) 760-7755 
Facsimile: (703) 760-7777 
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FUTURE, MAGNETIC R£CORI«3»if<? M££IA 

Ofcter Writer 

ftcftiwAi®.. UC, SfdnipSt. Pittsburgh PA fS2Q3 

One of the key challenges to cxtentfafc magnetic ««:afding technology bryotid th* ewttfliry achieved 35- 
100 <5&itf5ri* ueal «fc?isiritt i$ media noiw suppression, ft is well known ft« the conventional scaling 
approach* which i* to reduce the media grain jfUf&t* area in proportion to the bit mtU surface anas, is 
limited by the onset of swper-panmiagn ctk iffiSWlnJitiw ra the mod» .grains, £*v*pit options «eist t» avoid 
(few pfobferru Thtdiwwtilfy, fa* <«nptn$a«d the Joss ra gram volume by increasing the uwRrttttc 
iardaesa (onfeotropyK however, ilw wiw field of the recording bead Kmm this abroach- Att'i- 
ferram!£netfe»l(y coupled (AFQ daaJ-Iayeif ttttdB tove offtred some relief t>y increasing die eCfecrivc 
radi* Sickness :md consequently stain votomc wtthtnn cotMtwomtsmg writabtliiy. The cxicftdittlUy of 
Otis approach, however, appeal* to te raihci limited. Thiw tiroes smaller gram diameter^ frora currently 
about 9 ftm down «> ertajnt 3 ran,, and sotfespondingry itwxU ten times frfcber arcat density become 
fcas'ifci* if writ tog oai>SMtic*lly wr&ch harder usterUI^ £ucb a$ f&cocancred-tetragonat FcPt alleys* en 
b* accomplished. A uw teo» solution to *rti*neing th* -write field fc befttg pursued m <ttwH*jw 
fxjrpcftdicular magnetic recording (PMR), where thr KeM » focused* tkrough the sjorage Itjrer into a soft 
msgnctic utxfcr-iayec fftwefcy eaftartetng thr flew aitd at ibe some time sharpening tta: crvs^uack J«W 
Era di <MiL Uttku*fccry» is order to write snch irtatsruii*, bowcycr, Soojs form of hybrid, beat-jaaisttd 
irtag^c tic r« ordoy* (HAMR) is needed. 



The other logical approach to cnhancmg the weal ik&tify ro xxagBctis rcconSag is to reduce the grata- 
cotmt per bit "HmS iippro«ch will lt*d 10 higtwi' medio ooSse and Trill, smongg tnSrty ottos' things, rcqnere 
stgraftRtut^ jtHproiNSd «h«mei <3eteci<>r>- Oa Uie mtdw side, grain isJzc distraction iKcds to be 
trimmed belo-w 1 0% {sigma over lbati>H in aider to re*ch $ranHW«m$ »* tew »S feve to ton grains per bit, 
as T&^uncd in ncccnt Tb&fa 2 petpeodicnlar recording fisodefs {1,2}, Cunftrtt ^taifr-or-tbG^aurt spvttprsa 
medb have gnfa wz« disUibutio^ ofalwut ^594 acd it remains an open cJwJfcnge wbecher the required 
impvovemrats em be obtained ming physical, tbin film 3|nttncriisspin»cfs«. 

Scif-orgamaied oa*grwti{; array pwxfia <SOMA> based on chemical syntbub Imw that promise Ncwr!y 
motio-dispcrv: *^icttw« of ferromagnefic F«Pt nmop&rtktea with mcart d6«t^ttft» it* iftff range 3-JO run 
and rootti-lemperatuir «0cteivitica 3trgcr ubat> 1 T tuvc been repotted Local (TBM) size distributtoAs 
of tx&at ih»o 554 «tft ficMcnd, but sample svewged jizagocJc prc^>crtf« suggest that distribmt«i5 Wt 
from idtai Conftiol over tfje$e magnetic dfeperaon5 will be quintasisenti*! to achieving uftim#tdy 
possible densities of 2<K50 Tbitftr^. 

( I } K wood, TEEH Ti*w». M*gn->&> 36 (2000), 

(2J M- M4K»y, A. Tcftrftf, M. amaidi, JE£E Trims, M^gjt;. (t» be pubfoht^ 2W)3> 
PI S t StiD.C^.Mdiwfjp,!?. WcBor, A. Moscr, ^olks. Science 28?, (2000). 
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